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Resolution | Bandwidth

240p 32KB /s
360p 64KB /s
480p 128KB /s
720p 371KB/s

1080p 590KB /s

2160p 1024KB /s
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1
METHOD OF PLAYING INTERNET VIDEO
AND RELATED ELECTRONIC DEVICE

BACKGROUND

1. Field

The present disclosure relates to a method of playing an
internet video and a device, and more particularly, to a
method of playing a high quality internet video and its
related electronic device.

2. Description of the Prior Art

broadband network advances, real time video transmis-
sion has become a popular application on the Internet. Web
television (TV) is a system for transmitting television sig-
nals via a broadband network, for broadcasting programs
through the network protocols of the broadband network to
transmit digital television services to subscribers. The web
TV service suppliers usually provide related services simul-
taneously, such as Internet connection, IP connecting call,
etc. The web TV is a kind of digital TV; hence an ordinary
television is required to be equipped with a corresponding
digital set-top box for receiving the channels, in order to
provide video-on-demand (VOD) services for the users.
With consideration of timing, the VOD services can be
classified into two categories: “a live broadcasting video”,
which the timing of uploading images to the network is
simultaneous with an on-going event, such as programs with
uncertain lengths (i.e. live broadcasting of a web TV station,
internet broadcasting by relay, etc) and “a general internet
video”, which have been fully stored in database for down-
loading after the event, such as video resources with fixed
lengths are provided on websites, e.g. YouTube, Vimeo, etc.

A user may experience that the conventional TV program
is played immediately after the user switches the channel,
but in view of a network-based TV, the videos of TV
programs are downloaded from the network and then
played, which may cause a time lag. Please note that, the
playing of the live broadcasting video and the general
internet video resources are both limited to bandwidth of the
network. For example, when playing the general internet
video, the user can determine a desired resolution for the
playing. However, the bandwidth may not be sufficient for
playing the video with the selected resolution, such that the
user needs to wait for the video playing until the video buffer
data is enough. In addition, the video buffer data may be
used up during the playing, and thereby the video is paused
for further data buffering, causing video discontinuity to the
user during video watching.

In order to solve the discontinuity of playing the video
when the user switches the channel, most of the information
provided by current digital TVs are fetched by a digital
set-top box in advance or provided by TV stations as
uniform images (e.g. poster images, etc.). As to a video
program, the preview contents displayed based on this
method are not lively and rich enough, such that the user
cannot immediately understand the contents to determine
whether to keep watching when the preview videos are
displayed.

SUMMARY OF THE DISCLOSURE

Therefore, the present disclosure provides a method of
playing an internet video, in order to solve the above
problem.

The present disclosure discloses a method of playing an
internet video for an electronic device. The method com-
prises receiving data associated with the internet video from
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a network, the video data comprising information of a
highest resolution and a lowest resolution of the internet
video; determining a first display resolution range according
to a network bandwidth utilized by the electronic device;
and selecting a first resolution for playing the internet video
according to the first display resolution range and whether
the electronic device has stored a complete data associated
with the internet video with the highest resolution.

The present disclosure further discloses a video process-
ing device for an electronic device capable of playing an
internet video. The video processing device comprises a
communication interface unit, for receiving video data asso-
ciated with the internet video from a network, the video data
comprising information of a highest resolution and a lowest
resolution of the internet video; a checking unit, for deter-
mining a first display resolution range according to a net-
work bandwidth utilized by the electronic device; and a
processing unit, for selecting a first resolution for playing the
video data according to the first display resolution range and
whether the electronic device has stored a complete data
associated with the internet video with the highest resolu-
tion.

The present disclosure further discloses an electronic
device for playing an internet video. The electronic device
comprises a storage unit, for storing video data; and a video
processing device, for processing the internet video in
advance. The video processing device comprises a commu-
nication interface unit, for receiving video data associated
with the internet video from a network, the video data
comprising information of a highest resolution and a lowest
resolution of the internet video; a checking unit, for deter-
mining a first display resolution range according to a net-
work bandwidth utilized by the electronic device; and a
processing unit, for selecting a first resolution for playing the
video data according to the first display resolution range and
whether the electronic device has stored a complete video
data with the highest resolution.

These and other objectives of the present disclosure will
no doubt become obvious to those of ordinary skill in the art
after reading the following detailed description of the pre-
ferred embodiment that is illustrated in the various figures
and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram of a video playing process
according to an embodiment of the present disclosure.

FIG. 2 is a schematic diagram of the resolution of a
YouTube video corresponding to the bandwidth according to
an embodiment of the present disclosure.

FIG. 3A and FIG. 3B are schematic diagrams of a video
playing process of the live broadcasting video according to
an embodiment of the present disclosure.

FIG. 4 is a schematic diagram of a playing phase accord-
ing to an embodiment of the present disclosure.

FIG. 5A and FIG. 5B are schematic diagrams of a video
playing process of the general internet video according to an
embodiment of the present disclosure.

FIG. 6 is a schematic diagram of a playing phase accord-
ing to an embodiment of the present disclosure.

FIG. 7 is a schematic diagram of a playing phase accord-
ing to another embodiment of the present disclosure.

FIG. 8 is a schematic diagram of the second video playing
according to an embodiment of the present disclosure.
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FIG. 9 is a schematic diagram of a video processing
device according to an embodiment of the present disclo-
sure.

DETAILED DESCRIPTION

In order to avoid the video playing delay on the web TV
due to channel switch, the present disclosure provides a
video playing method, such that the user experiences seam-
less program playing like on the conventional TV during
channel switch. Please refer to FIG. 1, which is a schematic
diagram of a video playing process 10 according to an
embodiment of the present disclosure. The video playing
process 10 is utilized in an electronic device, which is a
device capable of receiving network services and having
video playing functions. The electronic device can be an
internet protocol TV (IPTV), a computer, a mobile phone,
etc., which are not limited herein. The video playing process
10 includes the following steps:

Step 100: Start.

Step 110: Receive data associated with the internet video
from a network, wherein the video data includes information
of a highest resolution and a lowest resolution of the internet
video.

Step 120: Determine a first display resolution range
according to a network bandwidth utilized by the electronic
device.

Step 130: Select a first resolution for playing the internet
video according to the first display resolution range and
whether the electronic device has stored a complete data
associated with the internet video with the highest resolu-
tion.

Step 140: End.

According to the video playing process 10, after receiving
the data associated with the internet video, the electronic
device may determine the display resolution range according
to the network bandwidth currently utilized. In addition, the
electronic device may consider whether it has stored the
complete data associated with the internet video with the
highest resolution and the display resolution range according
to the network bandwidth as a basis for selecting the
resolution for playing the internet video. For example, if the
electronic device has stored the complete data associated
with the internet video with the highest resolution, the
electronic device may select the highest resolution of the
internet video for playing the internet video; if the electronic
device has not stored the complete data associated with the
internet video with the highest resolution, e.g. if the elec-
tronic device has only stored partial data associated with the
internet video or has not stored any data associated with the
internet video, the electronic device may select a proper
resolution among the display resolution range supported by
the network bandwidth to play the internet video.

Furthermore, if the maximum resolution among the dis-
play resolution range supported by the network bandwidth is
less than the lowest resolution of the internet video, the
electronic device may select the lowest resolution of the
internet video to play the internet video. In addition, when
the resolution value for playing the internet video selected
by the electronic device is less than the maximum resolution
among the display resolution range, the electronic device
can utilize a remaining bandwidth of the network for down-
loading the video data with the highest resolution in
advance. The pre-downloading video data with the highest
resolution can be stored in the electronic device; hence after
the electronic device pre-downloads enough video data, the
electronic device can directly play the stored video data with
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the highest resolution. In short, the embodiment of the
present disclosure can automatically determine a proper
resolution for playing the internet video (the proper resolu-
tion can be a resolution value between the minimum reso-
lution of the internet video and the maximum resolution
among the display resolution range supported by the net-
work bandwidth), in order to avoid the discontinuity occurs
when the internet video is played due to insufficient band-
width. In addition, the embodiment of the present disclosure
can utilize the remaining bandwidth for downloading the
high quality internet video in advance, in order to provide
the high quality internet video for the follow-up playing.
Take different types of internet videos as examples. For
the live broadcasting videos of which programs have uncer-
tain lengths, e.g. live broadcasting of a web TV station,
internet broadcasting by relay, etc., the electronic device first
plays a preview video with a smaller size and a lower
resolution for 5 to 10 seconds. If the user still stays at the
present channel, the video is then played in full screen with
the maximum resolution according to the bandwidth. The
processing of this type of programs is simpler since data
associated with the live video cannot be downloaded in
advance. Therefore, the main target of the program is to
provide the highest quality supported by the bandwidth for
the user and to be played without delay. The method of
playing the live broadcasting video is detailed as follows.
Please refer to FIG. 2, FIG. 3A, and FIG. 3B. FIG. 2 is a
schematic diagram of the resolution of a YouTube video
corresponding to the bandwidth according to an embodiment
of the present disclosure, and FIG. 3A and FIG. 3B are
schematic diagrams of a video playing process 30 of the live
broadcasting video according to an embodiment of the
present disclosure. Assume that the lowest resolution of the
YouTube video is 360p and the highest resolution of the
YouTube video is 1080p. As shown in FIG. 2, the required
bandwidth for playing the YouTube video with the resolu-
tion 240p is 32 KB/s, with the resolution 360p is 64 KB/s,
and with the resolution 480p is 128 KB/s . . . . In FIG. 3A,
the electronic device first plays the preview video with the
lowest resolution (Step 302). The electronic device then
checks the network bandwidth (Step 304). In the embodi-
ment of the present disclosure, if the network bandwidth is
less than the bandwidth corresponding to the resolution 240p
(i.e. 32 KB/s), the electronic device may play the video with
the lowest resolution of the video 360p, and notify the user
that the network speed is too slow or the video is delayed
(Steps 306-308). If the network bandwidth is located
between the bandwidths corresponding to the resolutions
240p-360p (i.e. 32 KB/s-64 KB/s), the electronic device
may play the video with the resolution 240p (Steps 310-
312). However, if the network bandwidth is not located
between the bandwidths corresponding to the resolutions
240p-360p, the electronic device may keep determining
whether the network bandwidth is located between the
bandwidths corresponding to the resolutions 360p-480p. If
yes, the electronic device may play the video with the
resolution 360p (Steps 314-316). Otherwise, the electronic
device may keep determining whether the network band-
width is located between the bandwidths corresponding to
the resolutions 480p-720p (Step 318). If the network band-
width is located between the bandwidths corresponding to
the resolutions 480p-720p, the electronic device may play
the video with the resolution 480p (Step 320). However, if
the network bandwidth is not located between the band-
widths corresponding to the resolutions 480p-720p, the
electronic device may keep determining whether the net-
work bandwidth is located between the bandwidths corre-
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sponding to the resolutions 720p-1080p (Step 322). If yes,
the electronic device may play the video with the resolution
720p (Step 324). Please note that if the network bandwidth
is greater than the bandwidth corresponding to the resolution
1080p (i.e. 550 KB/s), the electronic device may play the
video with the highest resolution 1080p (Step 326). Please
refer to FIG. 3B, where the electronic device checks the
network bandwidth every specific periods of time (Step 328)
and repeats the above steps (Steps 306-326) until the video
is completely played.

For the general internet videos, video resources with fixed
lengths are provided on websites, such as YouTube, Vimeo,
etc. In this situation, the electronic device plays a preview
video with a smaller size and a lower resolution for 5 to 10
seconds. If the user still stays at the present channel, the
video is then played from the beginning in full screen with
the maximum resolution according to the bandwidth. When
playing the video, the electronic device utilizes a remaining
bandwidth for downloading the video with the highest
quality, which is provided for the user to utilize a limited
bandwidth to watch a high quality video without delay. After
sections of the high quality video has been downloaded
enough as buffer data, the video is switched to be played
with the high quality. The preview video and the high quality
sections are stored in the electronic device, for preventing
the electronic device from utilizing the network bandwidth
for downloading the same sections when the user watches
the video again, in order to utilize the bandwidth adequately
for downloading the high quality data of the remaining
sections.

Take a further example for realizing the video playing
without delay. Please refer to FIG. 4, which is a schematic
diagram of a playing phase according to an embodiment of
the present disclosure. According to the embodiment of the
present disclosure, a general internet video is divided into
three playing phases V,,, L, and L. The playing phase V,,
denotes a length of time of the video data required to be
downloaded from the network (unit: second). The playing
phase V,, can be divided into sections P,-P;. The section P,
denotes a playing phase in which the video with the maxi-
mum resolution is played according to a current bandwidth,
the section P, denotes a playing phase in which the highest
resolution of the video is played (the buffer data downloaded
during the phase P,), and the section P, denotes a playing
phase in which the highest resolution of the video is played
(the buffer data downloaded by now). The playing phase L,
denotes a length of time of the video data stored in the
electronic device (unit: second). The playing phase Lz
denotes a length of time of the video data pre-downloaded
by utilizing the current bandwidth when the video sections
stored in the electronic device is played (unit: second). In
FIG. 7, the electronic device plays a low quality video
during the section P, of the playing phase V,, and can utilize
the remaining bandwidth for downloading the high quality
video in advance and start to play the pre-downloaded high
quality video in section P,. If the electronic device has
stored partial sections of the high quality video (e.g. the
pre-downloaded high quality video when the video was
played last time), the electronic device plays the stored
sections of the video in the playing phase [, and utilizes the
current bandwidth to pre-download the high quality video
simultaneously (i.e. the playing phase L 5). When the playing
phase L is completely performed but the video is not
completely played yet, the electronic device may repeat the
above steps, i.e. utilize a lower resolution for playing the low
quality video in the section P, of the playing phase V,. The
electronic device further utilizes the remaining bandwidth
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6

for pre-downloading the high quality video, and starts to
play the pre-downloaded high quality video in the section
P,, and so on. Please note that, when the video is completely
played (the playing phase L, in FIG. 7 is completely per-
formed), since the video does not need to be downloaded
from the network any longer, the electronic device can
download preview videos and high quality data of other
programs of the same program string in advance, and the
next video of the string may have the highest priority.

The calculation for the section P, of the playing phase V,,
can be derived by the following formulas:

T=Highest*(Highest-Bandwidth);
T»,=(Bandwidth-DataRate)*(Highest-Bandwidth);
T3=(Bandwidth-DataRate)*Highest;

I, =T\ +15+T5;

P1=V,*T\/T;;

wherein Bandwidth denotes the current bandwidth of the
network, DataRate denotes the data speed corresponding to
the highest resolution supported by the network bandwidth
(unit: KB/s), and Highest denotes the data speed correspond-
ing to the highest resolution of the video (unit: KB/s). In
addition, the calculation for the playing phase L can be
derived by the following formulas:

Lzp=Bandwidth*L,/Highest-Bandwidth.

Please keep referring to FIG. 5A and FIG. 5B, which are
schematic diagrams of a video playing process 50 of the
general internet video according to an embodiment of the
present disclosure. In FIG. 5A and FIG. 5B, the electronic
device first determines whether it has stored the complete
data associated with the internet video with the highest
resolution (Step 502). If the electronic device has stored the
complete data associated with the internet video with the
highest resolution, the electronic device may play the video
with the highest resolution 1080p directly (Step 504). If the
electronic device has not stored the complete data associated
with the internet video with the highest resolution, the
electronic device may divide the internet video into multiple
playing phases L,-L;,, V,-V,, and L, according to the video
sections that have stored in the electronic device (Step 506).
The operations of each playing phase and the calculation of
the lengths of time of each playing phase are illustrated
above, and will not be narrated herein. The electronic device
first utilizes the lowest resolution of the video for playing the
preview video (Step 508), and checks the current bandwidth
of the network (Step 510). If checking that the network
bandwidth is less than the bandwidth corresponding to the
resolution 240p (i.e. 32 KB/s), the electronic device may
play the video with the lowest resolution 360p of the video
and notify the user that the network speed is too slow or the
video is delayed. The electronic device further checks the
network bandwidth every periods of time (Steps 512-516).
In contrary, if checking that the network bandwidth is
greater than the bandwidth corresponding to the resolution
240p (i.e. 32 KB/s), the electronic device further determines
whether the network bandwidth is located between the
bandwidths corresponding to the resolutions 240p-360p (i.e.
32 KB/s-64 KB/s), the bandwidths corresponding to the
resolutions 360p-480p (i.e. 64 KB/s-128 KB/s), and so on,
and enters the playing phase V, according to the determined
range of the network bandwidth. For example, if the deter-
mined range of the network bandwidth is located between
the bandwidths corresponding to the resolutions 240p-360p
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(i.e. 32 KB/s-64 KB/s), the video may be played with the
resolution 240p in the section P, of the playing phase V , if
the determined range of the network bandwidth is located
between the bandwidths corresponding to the resolutions
360p-480p (i.e. 64 KB/s-128 KB/s), the video may be played
with the resolution 360p in the section P, of the playing
phase V|, and so on. The electronic device plays the video
with the lower resolution in the section P, of the playing
phase V, in order to pre-download the video data with the
highest resolution 1080p with the remaining bandwidth
(Steps 522-524), and starts to play the high quality video
after the section P, of the playing phase V, (i.e. after
V,*T,/T; seconds). In addition, the electronic device deter-
mines whether the playing phase V, is completely per-
formed, in order to determine whether to keep performing
the playing phase V, (Steps 536-538). When determining
that the playing phase V, is completely performed, the
electronic device may perform the playing phase L, (i.e.
play the video sections stored in the electronic device), and
utilize the current bandwidth for pre-downloading the video
data (i.e. the video data associated with the playing phase
Lz) during the playing phase L, (Step 540), in order to
perform the playing phase Lz after the playing phase L, is
completely performed. When the playing phase L is com-
pletely performed, the electronic device determines whether
the video is completely played. If the video is completely
played, the video playing process ends (Steps 542-544). If
the video is not completely played yet, the electronic device
may check the network bandwidth again, and enter the
playing phase V, according to the determined range of the
network bandwidth, i.e. repeat Steps 510-542.

Take a YouTube video as an example, and please refer to
FIG. 2, FIG. 4, and FIG. 6 simultaneously, wherein FIG. 6
is a schematic diagram of a playing phase according to an
embodiment of the present disclosure. The electronic device
utilizes the network bandwidth 256 KB/s to watch a You-
Tube video with 600 seconds, and the lowest resolution of
the video is 360p and the highest resolution of the video is
1080p. According to the embodiment of the present disclo-
sure, the electronic device first utilizes the lowest resolution
360p for playing a preview video for 10 seconds when
playing this YouTube video for the first time. Since the
bandwidth utilized by the electronic device is 256 KB/s, the
resolution corresponding to the bandwidth is located
between 480p and 720p based on the conversion table of the
resolution and the bandwidth illustrated in FIG. 2. The
electronic device therefore starts to play in full screen with
the resolution 480p in the section P, of the playing phase V.
Since this YouTube video is played for the first time, the
electronic device needs to process complete sections of the
internet video with 600 seconds. According to the above
formulas for calculating the length of time of the section P,
of the playing phase V,, the length of time of the section P,
of the playing phase V, can be obtained as 359 seconds, that
is, the electronic device may start to utilize the resolution
1080p for playing the YouTube video at the 359” second.
The detailed calculation is narrated herein: the video section
required to be processed by the electronic device has 600
seconds, the utilized network bandwidth is 256 KB/s (i.e.
parameter Bandwidth), the bandwidth corresponding to the
highest resolution of the video 1080p is 550 KB/s (i.e.
parameter Highest), and the bandwidth corresponding to the
maximum resolution of the video supported by the network
bandwidth is 128 KB/s (i.e. parameter DataRate). These
parameters are substituted in the above formulas and the
length of time of the section P, of the playing phase V, is
obtained as follows:

10

25

30

40

45

T,=550*(550-256);
T5=(256-128)*(550-256);
T5=(256-128)*550;

I, =T\ +15+T5;

P\=V,*T/T;=600*T /T, =359.

As can be seen, 241 second (40%) high quality video with
the resolution 1080p can be watched through the electronic
device without delay when the network bandwidth is 256
KB/s according to the embodiment of the present disclosure,
wherein the video needs to be downloaded with double the
network bandwidth.

Please refer to FIG. 7, which is a schematic diagram of a
playing phase according to another embodiment of the
present disclosure. When playing the YouTube video for the
second time, the electronic device first plays the preview
video for 10 seconds with the resolution 360p. Since the
bandwidth is 256 KB/s, which corresponds to the resolution
between 480p and 720p, the electronic device uses resolu-
tion 480p to play the YouTube video with full screen.
Besides, since the electronic device has stored the section
after the 359” second of the high quality video, the elec-
tronic device only needs to process the section before the
359 second of the internet video. Therefore, when playing
the YouTube video for the second time, the electronic device
uses the resolution 480p to play the section P, of the playing
phase V, of the second playing with full screen. According
to the above formulas for calculating the length of time of
the section P, the electronic device may start to utilize the
resolution 1080p for playing the YouTube video at the 215”
second. The detailed calculation is narrated herein: the video
section required to be processed by the electronic device has
359 seconds, the utilized network bandwidth is 256 KB/s,
the bandwidth corresponding to the highest resolution of the
video 1080p is 550 KB/s, and the bandwidth corresponding
to the maximum resolution of the video supported by the
network bandwidth is 128 KB/s. These parameters are
substituted in the above formulas and the length of time of
the section P, is obtained as follows:

T,=550%(550-256);
T,=(256-128)*(550-256);
T3=(256-128)*550;

T, =T\+T>+T5;

P =V *T/T;=359%T,/T,;=215.

As can be seen, when the video is played for the second
time, the electronic device can start to play the data asso-
ciated with the high quality video with the resolution 1080p
at the 215 second. Therefore, the use can watch 65% (385
seconds) high quality video without delay with the same
network bandwidth.

Please note that sometimes the user may switch to another
channel after the electronic device utilizes the remaining
bandwidth for pre-downloading the high quality video with
the resolution 1080p for 10 seconds in the first playing, i.e.
the electronic device only pre-downloads the section from
the 359" second to the 369% second of the video in the first
playing. In such a situation, when the video is played for the
second time, the electronic device can utilize the current
bandwidth for pre-downloading the last 8 second high
quality video (i.e. as the playing phase Lz illustrated in FIG.
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4) when playing the data associated with the 10 second high
quality video pre-downloaded in the first playing. The length
of time of the pre-downloaded video can be derived accord-
ing to the above formulas about the playing phase L. The
detailed calculation is narrated herein: the pre-downloading
time is 10 seconds, the utilized network bandwidth is 256
KB/s, and the bandwidth corresponding to the highest reso-
Iution 1080p of the video is 550 KB/s. These parameters are
substituted in the above formulas and the length of time of
the playing phase Lz is obtained as follows:

Lp=256%10/550-256=8.

The detailed playing conditions are illustrated in FIG. 8,
which is a schematic diagram of the second video playing
according to an embodiment of the present disclosure. In
FIG. 8, the electronic device has stored the data associated
with the high quality video from the 359 second to the
369" second. The electronic device can further download
the data associated with the last 8 second high quality video
when playing the section 359”-369” second of the video,
such that the electronic device can still play the high quality
video from the 3697 second to the 3777 second. However,
there is still 223 second video data after the 377% second (i.e.
600-377=223 seconds) not downloaded by the electronic
device yet. Therefore, the electronic device may select a
proper resolution for playing the video according to the
network bandwidth again, i.e. start the playing phase V,.
According to the above formulas for calculating the length
of time of the section P, of the playing phase V,,, the length
of time of the section P, of the playing phase V, can be
obtained as 133 seconds. The detailed calculation is narrated
herein: the video section required to be processed by the
electronic device has 223 seconds, the utilized network
bandwidth is 256 KB/s, the bandwidth corresponding to the
highest resolution of the video 1080p is 550 KB/s, and the
bandwidth corresponding to the maximum resolution of the
video supported by the network bandwidth is 128 KBi/s.
These parameters are substituted in the above formulas and
the length of time of the section P, of the playing phase V,
is obtained as follows:

T,=550%(550-256);
T,=(256-128)*(550-256);
T3=(256-128)*550;

T =T\+T>+15;

P =Vo*T\/T;=223*T\/T;=133.

Therefore, the electronic device may utilize the resolution
480p for playing the video data from the 3777 second to the
377+133=510" second, and utilize the resolution 1080p for
playing the video data after the 510? second. As can be seen,
the user can still watch 251 second high quality video with
the resolution 1080p among the whole video, and does not
lose because tuning to another channel previously.

The embodiments of the present disclosure provide image
displaying method. First of all, a preview video with a
smaller size and a lower resolution is displayed. After a
certain amount of video data is pre-downloaded, the dis-
playing is advanced to full screen automatically, and from
dim to clear gradually. The main purpose of the image
displaying method is to grab the time for the electronic
device to download the video data. In consideration of
trade-off, the video without delay has a higher priority than
high resolution images, in order to prevent the user from
waiting for the video to be played. The method for achieving
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the above performance is that the electronic device should
determine the optimized bandwidth for downloading the
video, in order to select the most proper resolution for
playing the video. The electronic device then utilizes the
remaining bandwidth for pre-downloading the video data, to
strive for continuity in the follow-up information stream. In
addition, according to the embodiments of the present dis-
closure, the electronic device can memorize the channel with
high utilization and set the channel to be a prior channel for
pre-downloading.

Those skilled in the art can realize the video playing
processes 10, 30, and 50 in a software manner or a hardware
manner. For example, the electronic device includes a stor-
age unit, which can be any one of data storage devices (e.g.
read-only memory (ROM)) for storing data. The stored data
includes a program which is compiled according the video
playing process 10, wherein the program is read and pro-
cessed by a processor to execute and realize the steps of the
video playing processes 10, 30, and 50. In addition, please
refer to FIG. 9, which is a schematic diagram of a video
processing device 900 according to an embodiment of the
present disclosure. The video processing device 900 can be
utilized in the abovementioned electronic device such as
web TV, computer, mobile phone, etc. As shown in FIG. 9,
the electronic device 90 includes a video processing device
900 and a storage unit 914. The video processing device 900
includes a communication interface unit 902, a checking
unit 904, a processing unit 906, a pre-downloading unit 908,
a playing unit 910, and a determining unit 912. The com-
munication interface unit 902 is utilized for receiving data
associated with an internet video from a network 1000,
wherein the video data includes information of a highest
resolution and a lower resolution of the internet video. The
checking unit 904 is utilized for determining a display
resolution range according to a network bandwidth utilized
by the communication interface unit 902 of the electronic
device 90. The processing unit 906 is utilized for selecting
a resolution for playing the internet video according to the
display resolution range and whether the storage unit 914 of
the electronic device 90 has stored a complete data associ-
ated with the internet video with the highest resolution. In
detail, when the storage unit 914 of the electronic device 90
has stored the complete data associated with the internet
video with the highest resolution, the processing unit 906
may select the highest resolution for playing the internet
video; when the storage unit 914 of the electronic device 90
has not stored the complete data associated with the internet
video with the highest resolution, the processing unit 906
may select a resolution value among the display resolution
range for playing the internet video; and when a maximum
resolution among the display resolution range is less than the
lowest resolution, the processing unit 906 may select the
lowest resolution for playing the internet video. The pre-
downloading unit 908 is utilized for utilizing a remaining
bandwidth of the network for downloading the video data
with the highest resolution in advance when the resolution
value selected among the display resolution range by the
processing unit 906 is less than the maximum resolution
among the display resolution range. The playing unit 910 is
utilized for utilizing the resolution value selected by the
processing unit 906 or a specific size of the internet video for
playing preview data associated with the internet video, and
dividing the internet video into a plurality of playing phases.
The method of dividing the playing phases is illustrated
above, and will not be narrated herein. The determining unit
912 is utilized for determining whether each playing phase
is completely performed. In detail, when determining a
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playing phase is not completely performed, the determining
unit 912 may send a first control signal to the playing unit
910, in order for the playing unit 910 to keep playing the
internet video with the playing phase; when determining the
playing phase is completely performed, the determining unit
912 may send a second control signal to the playing unit 910,
in order for the playing unit 910 to enter another playing
phase. In addition, when determining a playing phase is not
completely performed, the determining unit 912 may send a
third control signal to the checking unit 904, in order for the
checking unit 904 to check the display resolution range
according to the network bandwidth utilized by the elec-
tronic device 90 once again. The detailed operations of the
video processing device 900 are illustrated above, and will
not be narrated herein.

To sum up, in order to provide a use experience like the
conventional TV, and internet video with high resolution
under limited bandwidth to the user, the embodiments of the
present disclosure provide methods and devices for selecting
the resolution for playing the internet video automatically
according to the bandwidth, so as to utilize the remaining
bandwidth to pre-download the internet video with high
resolution by the storage unit to achieve the effects of video
playing without delay and with high quality images. In
detail, the embodiments of the present disclosure first deter-
mines which resolution the current bandwidth of the net-
work suits for, to replace that the user selects the resolution
for playing the video manually in the prior art, in order to
prevent the discontinuity and waiting when playing the
internet video, such that the user can watch the video with
high resolution under limited bandwidth.

Those skilled in the art will readily observe that numerous
modifications and alterations of the device and method may
be made while retaining the teachings of the disclosure.
Accordingly, the above disclosure should be construed as
limited only by the metes and bounds of the appended
claims.

What is claimed is:
1. A method of playing an internet video for an electronic
device, the method comprising:

receiving data associated with an internet video from a
network, wherein the data comprises information of a
highest resolution and a lowest resolution of the inter-
net video;

determining a first display resolution range according to a
network bandwidth utilized by the electronic device;

selecting a first resolution for playing the internet video
according to the first display resolution range and
whether the electronic device has stored the complete
internet video with the highest resolution;

dividing the internet video into a plurality of playing
phases with time duration according to a download
state of the internet video, wherein the download state
includes download, pre-download, and required to be
download; and

utilizing the first resolution for playing the internet video
in a first playing phase of the plurality of playing
phases, wherein the first resolution is the resolution
value selected among the first display resolution range,
and a length of time of the first playing phase is derived
by:

T,=Highest* (Highest—Bandwidth);
T,=(Bandwidth-DataRate)*(Highest—-Bandwidth);

T;=(Bandwidth—DataRate)*Highest;
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T, =T\+T>+T5;

Py=V,*T/1y;

wherein V,, denotes a length of time for downloading
the internet video of n, playing phase from the
network (unit: second), P, denotes the length of time
of the first playing phase (unit: second), Bandwidth
denotes a current bandwidth of the network provid-
ing to the electronic device, DataRate denotes a data
speed to which the highest resolution supported by
the network bandwidth corresponds (unit: KB/s), and
Highest denotes a data speed to which the highest
resolution of the internet video corresponds (unit:
KB/s).

2. The method of claim 1, wherein the process of selecting
the first resolution for playing the internet video according
to the first display resolution range and whether the elec-
tronic device has stored the complete internet video with the
highest resolution comprises:

selecting the highest resolution as the first resolution

when the electronic device has stored the complete
internet video with the highest resolution;

selecting a resolution value among the first display reso-

Iution range as the first resolution when the electronic
device has not stored the complete internet video with
the highest resolution; and

selecting the lowest resolution as the first resolution when

a maximum resolution among the first display resolu-
tion range is less than the lowest resolution.

3. The method of claim 2, further comprising:

utilizing a remaining bandwidth of the network for down-

loading the internet video with the highest resolution in
advance when the resolution value selected among the
first display resolution range is less than the maximum
resolution among the first display resolution range.

4. The method of claim 1, wherein the plurality of playing
phases comprise a first type of playing phase in which the
internet video is downloaded from the network, a second
type of playing phase in which the internet video is pre-
downloaded and stored in the electronic device, and a third
type of playing phase in which the electronic device utilizes
the remaining bandwidth to download the internet video
when the electronic device performs the second type of
playing phase.

5. The method of claim 1, further comprising:

determining whether the first playing phase is completely

performed;

utilizing the first resolution for keeping playing the inter-

net video when determining the first playing phase is
not completely performed; and

utilizing a second resolution for playing the internet video

with the highest resolution downloaded in advance in a
second playing phase among the plurality of playing
phases when determining the first playing phase is
completely performed, wherein the second resolution is
the highest resolution.

6. The method of claim 5, further comprising:

determining whether the second playing phase is com-

pletely performed;

determining a second display resolution range according

to the network bandwidth utilized by the electronic
device when determining the second playing phase is
not completely performed; and

selecting a third resolution for playing the internet video

in the second playing phase according to the second
display resolution range.
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7. The method of claim 1, further comprising:

utilizing the lowest resolution or a specific size for
playing a preview data associated with the internet
video.

8. A video processing device for an electronic device
capable of playing an internet video, the video processing
device comprising:

a communication interface unit, for receiving data asso-
ciated with an internet video from a network, wherein
the data comprises information of a highest resolution
and a lowest resolution of the internet video;

a checking unit, for determining a first display resolution
range according to a network bandwidth utilized by the
electronic device;

a processing unit, for selecting a first resolution for
playing the internet video according to the first display
resolution range and whether the electronic device has
stored the complete internet video with the highest
resolution; and

a playing unit, for dividing the internet video into a
plurality of playing phases with time duration accord-
ing to a download state of the internet video, wherein
the download state includes download, pre-download
and required to be download, and for utilizing the first
resolution for playing the internet video in a first
playing phase of the plurality of playing phases,
wherein the first resolution is the resolution value
selected among the first display resolution range, and a
length of time of the first playing phase is derived by:

T,=Highest* (Highest—Bandwidth);
T,=(Bandwidth-DataRate)*(Highest—-Bandwidth);
T;=(Bandwidth—DataRate)*Highest;

T =T\+T>+15;

Py=V, T /Ty

wherein V,, denotes a length of time for downloading
the internet video of n,, playing phase from the
network (unit: second), P, denotes the length of time
of the first playing phase (unit: second), Bandwidth
denotes a current bandwidth of the network provid-
ing to the electronic device, DataRate denotes a data
speed to which the highest resolution supported by
the network bandwidth corresponds (unit: KB/s), and
Highest denotes a data speed to which the highest
resolution of the internet video corresponds (unit:
KB/s).

9. The video processing device of claim 8, wherein the
processing unit is further utilized for selecting the highest
resolution as the first resolution when the electronic device
has stored the complete internet video with the highest
resolution; selecting a resolution value among the first
display resolution range as the first resolution when the
electronic device has not stored the complete internet video
with the highest resolution; and selecting the lowest reso-
lution as the first resolution when a maximum resolution
among the first display resolution range is less than the
lowest resolution.

10. The video processing device of claim 9, further
comprising:

a pre-downloading unit, for utilizing a remaining band-
width of the network for downloading the internet
video with the highest resolution in advance when the
resolution value selected among the first display reso-
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Iution range is less than the maximum resolution

among the first display resolution range.

11. The video processing device of claim 8, further
comprising:

a determining unit, for determining whether the first
playing phase is completely performed, sending a first
control signal to the playing unit when determining the
first playing phase is not completely performed in order
for the playing unit to utilize the first resolution for
keeping playing the internet video, and sending a
second control signal to the playing unit when deter-
mining the first playing phase is completely performed
in order for the playing unit to utilize a second reso-
Iution for playing the internet video with the highest
resolution downloaded in advance in a second playing
phase among the plurality of playing phases, wherein
the second resolution is the highest resolution.

12. The video processing device of claim 11, wherein the
determining unit is further utilized for determining whether
the second playing phase is completely performed, sending
a third control signal to the checking unit when determining
the second playing phase is not completely performed in
order for the checking unit to determine a second display
resolution range according to the network bandwidth uti-
lized by the electronic device when receiving the third
control signal, and sending a fourth control signal to the
processing unit in order for the processing unit to select a
third resolution for playing the internet video in the second
playing phase according to the second display resolution
range when receiving the fourth control signal.

13. The video processing device of claim 8, wherein the
playing unit is further utilized for utilizing the lowest
resolution or a specific size for playing a preview data
associated with the internet video.

14. An electronic device for playing an internet video, the
electronic device comprising:

a storage unit, for storing video data; and

a video processing device, for processing the internet
video in advance, the video processing device com-
prising:

a communication interface unit, for receiving data
associated with an internet video from a network,
wherein the data comprises information of a highest
resolution and a lowest resolution of the internet
video;

a checking unit, for determining a first display resolu-
tion range according to a network bandwidth utilized
by the electronic device; and

a processing unit, for selecting a first resolution for
playing the internet video according to the first
display resolution range and whether the electronic
device has stored the complete internet video with
the highest resolution; and

a playing unit, for dividing the internet video into a
plurality of playing phases with time duration accord-
ing to a download state of the internet video, wherein
the download state includes downloaded, pre-down-
loaded, and required to be download, and for utilizing
the first resolution for playing the internet video in a
first playing phase of the plurality of playing phases,
wherein the first resolution is the resolution value
selected among the first display resolution range, and a
length of time of the first playing phase is derived by:

T=Highest*(Highest-Bandwidth);

T»,=(Bandwidth-DataRate)*(Highest-Bandwidth);
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T;=(Bandwidth—DataRate)*Highest;
T, =T\ +15+75;
Py=V,*T\/Ty;

wherein V,, denotes a length of time for downloading
the internet video of n,, playing phase from the
network (unit: second), P, denotes the length of time
of the first playing phase (unit: second), Bandwidth
denotes a current bandwidth of the network provid-
ing to the electronic device, DataRate denotes a data
speed to which the highest resolution supported by
the network bandwidth corresponds (unit: KB/s), and
Highest denotes a data speed to which the highest
resolution of the internet video corresponds (unit:
KB/s).

15. The electronic device of claim 14, wherein the pro-
cessing unit is further utilized for selecting the highest
resolution as the first resolution when the electronic device
has stored the complete internet video with the highest
resolution; selecting a resolution value among the first
display resolution range as the first resolution when the
electronic device has not stored the complete internet video
with the highest resolution; and selecting the lowest reso-
lution as the first resolution when a maximum resolution
among the first display resolution range is less than the
lowest resolution.

16. The electronic device of claim 15, further comprising:

a pre-downloading unit, for utilizing a remaining band-

width of the network for downloading the internet
video with the highest resolution in advance when the
resolution value selected among the first display reso-
Iution range is less than the maximum resolution
among the first display resolution range.
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17. The electronic device of claim 14, further comprising:

a determining unit, for determining whether the first
playing phase is completely performed, sending a first
control signal to the playing unit when determining the
first playing phase is not completely performed in order
for the playing unit to utilize the first resolution for
keeping playing the internet video, and sending a
second control signal to the playing unit when deter-
mining the first playing phase is completely performed
in order for the playing unit to utilize a second reso-
Iution for playing the internet video with the highest
resolution downloaded in advance in a second playing
phase among the plurality of playing phases, wherein
the second resolution is the highest resolution.

18. The electronic device of claim 17, wherein the deter-
mining unit is further utilized for determining whether the
second playing phase is completely performed, sending a
third control signal to the checking unit when determining
the second playing phase is not completely performed in
order for the checking unit to determine a second display
resolution range according to the network bandwidth uti-
lized by the electronic device when receiving the third
control signal, and sending a fourth control signal to the
processing unit in order for the processing unit to select a
third resolution for playing the internet video in the second
playing phase according to the second display resolution
range when receiving the fourth control signal.

19. The electronic device of claim 14, wherein the playing
unit is further utilized for utilizing the lowest resolution or
a specific size for playing a preview data associated with the
internet video.



